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(57) ABSTRACT 

The present invention relates to a novel reactive dyestuff With 
dialkylether bridge group, represented by the following for 
mula (1): 

Wherein B, E‘, E1, E2, Z, Z', i,j, (R1)O_3, (R2)O_3, m and n are 
de?ned the same as the speci?cation. The reactive dye 
stuff of the present invention is suitable for exhaust 
dyeing, cold batch-up dyeing, continuous dyeing, print 
ing and digital spray printing materials that contain 
hydroxyl group or amino group ?bers. 

20 Claims, No Drawings 
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REACTIVE DYESTUFF WITH 
DIALKYLETHER BRIDGE GROUP 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a novel reactive dyestuff, 

more particularly, to a novel reactive dyestuff that is suitable 
for exhaust dyeing, cold batch-up dyeing, continuous dyeing, 
printing and digital spray printing materials that contain 
hydroxyl group or polyamine ?bers. 

2. Description of Related Art 
An aZo dyestuff, Where the chromophore thereof is com 

posed of am components and coupling components, can be 
Widely employed and used as a reactive dyestuff for heavy 
color dyeing, such as red, navy, blue, black and so on, oWing 
to its board color gamut and high extinction coe?icient. 
Among aZo dyestuffs, a navy reactive dyestuffWith sulphato 
ethyl-sulphone (SES) groups produced in 1957 by Hoechst in 
Germany, C.I. Reactive Black 5, is the most Well-known. C.I. 
Reactive Black 5 can be used to dye fabrics intensely heavy 
shade and its structure is represented by the folloWing for 
mula (A). 

H038 

20 

OH NH2 

The reactive dyestuff has been applied in the dyestuff 35 
industry for many years. Currently, the development of reac 
tive dyestuffs moves toWards higher ?xation and better build 
up to meet the economic demands. Over the years, many 

researches focus on the development of dyestuffs that shoW 40 

better build up to meet the economic demands in comparison 

to CI. Reactive Black 5. For example, in 1980, Hoyer et al. in 
Hoechst disclosed a tetraaZo structure With a sulfonyl bridge 

group in Us. Pat. No. 4,244,258. The tetraaZo structure is 

represented by the folloWing formula (B). 
45 

50 

(B) 

OH NH2 
55 

? 
OH NH2 60 

65 

2 
In 1997, TZikas et al. in CIBA Geigy disclosed a tetraaZo 

structure With an aminocarbonyl or aminosulfonyl bridge 
group in Us. Pat. No. 5,629,410. The tetraaZo structure is 
represented by the folloWing formula (C). 

(C) 

HoWever, the build up, hue-shift, levelness and Wash fast 
ness of the aforementioned novel dyestuffs cannot meet the 
market requirements. Thereby, it is desirable to improve the 
aforementioned properties. 

SUMMARY OF THE INVENTION 

By various experiments, the present inventors discovered 
that a novel compound With a dialkylether bridge group, as 
shoWn in the folloWing formula (D), and the method for 
manufacturing the same can be applied in the reactive dye 
stuff ?eld to obtain a series of yelloW, orange, red, navy, blue 
and black reactive dyestuffs, Which can shoW high color yield, 
high ?xation, improved fastness and stable bonding betWeen 
the ?bers and the dyestuffs. 

/ 

Accordingly, the present invention provides a novel reac 
tive dyestuff With a dialkylether bridge group, Which exhibits 
the properties of improved ?xation yield, excellent build up, 
high Wash fastness and excellent Wet fastness While dyeing 
cellulose ?bers. 
A novel reactive dyestuff With a dialkylether bridge group 

according to the present invention is represented by the fol 
loWing formula (I), 
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wherein, El and E2 each independently are couplers 
selected from the group consisting of benzene, naphthalene, 
pyraZolone, monoaZo, disaZo, polyaZo and metal complex 
aZo components; 

(Rl)o_3 and (R2)O_3 each independently are 0 to 3 identical 
or different groups, and each of R1 and R2 independently is 
selected from the group consisting of hydrogen, halogen, 
hydroxyl, carboxyl, sulfo, nitro, cyano, C1_4 alkyl, Cl_4 
alkoxy, ureido and amido; 
B and B' each independently are selected from the group 

consisting of a direct bond, iSOZi and 4CONHi(CH2)k 
iSOZi; 

k is an integer between 1 to 6; 
Z and Z' each independently are selected from the group 

consisting of iSOZiU, 4CONHi(CH2)diSO2iU, 
iOi(CH2),4CONHi(CH2)FSO2iU, [3-thiosulfato - 
ethyl sulfonyl and iN(R')iU'; 

d and r are integers independent of one another betWeen 2 
to 4; 
U is iOH, %H2CH2OH, %H2CH2W or 

iCH:CH2; 
W is a leaving group, 4C1, 4OSO3H oriOPO3H, Which 

is eliminable by a base, a qualter salt selected from the group 
consisting of quaternary ammonium, pyridine, carboxypyri 
dinium, methylpyridinium and carbonamidopyridinium, or a 
group of 

R3 and R4 each independently are hydrogen or C l_4 alkyl; 
U' is 0t,[3-halopropionyl, ot-haloacryloyl, [3-halopropionyl 

or ot-haloacryloyl; 
R' is hydrogen or C1_4 alkyl; 
i and j are integers independent of one another betWeen 0 to 

2, and the sum ofi andj is not 0; and 
m and n are integers independent of one another between 1 

to 4. 

In the reactive dyestuff of the formula (I) according to the 
present invention, preferably, (Rl)o_3 and (R2)O_3 each inde 
pendently are selected from the group consisting of hydro gen, 
SUM), Cl_4 alkyl and C1_4 alkoxy. 

In the reactive dyestuff of the formula (I) according to the 
present invention, preferably, B and B' each independently 
are iSOZi or iCONHi(CH2)kiSO2i. 

In the reactive dyestuff of the formula (I) according to the 
present invention, preferably, Z and Z' each independently are 
selected from the group consisting of iSOZiU, 
iCONHi(CH2 disoziu and iN(R')iU'. 

In the reactive dyestuff of the formula (I) according to the 
present invention, E 1 and E2 can each independently be a 
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(I) 
(R2)0-3 

pyraZolone component. Preferably, El and E2 each indepen 
dently are represented by the folloWing formula (* represents 
a position for coupling), 

(1-1) 

Wherein, G is Cl_3 alkyl, carboxyl or C2_5 alkylcarboxyl; 
and R5 and R6 each independently are selected from the group 
consisting of hydrogen, halogen, hydroxyl, carboxyl, sulfo, 
nitro, cyano, C l_4 alkyl and C l_4 alkoxy. 

In the reactive dyestuff of the formula (I) according to the 
present invention, El and E2 can each independently be a 
benZene component. 

Preferably, E 1 and E2 each independently are represented 
by the folloWing formula (* represents a position for cou 
pling), 

(1-2) 
(R7)0-3 

Wherein, (R7)O_3 is 0 to 3 identical or different groups, and 
each of R7 independently is selected from the group consist 
ing of halogen, hydroxyl, carboxyl, sulfa, amino, nitro, 
cyano, C1_4 alkyl, C1_4 alkoxy, C2_6 alkoxycarbonyl, carbam 
oyl, C2_5 alkanoylamino and C2_5 alkylcarboxyl. 

In the reactive dyestuff of the formula (I) according to the 
present invention, El and E2 can each independently be a 
naphthalene component. Preferably, El and E2 each indepen 
dently are represented by the folloWing formulas (* repre 
sents a position for coupling), 

(1-3) 
OH 
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(1-4) 

T12 
011 NH—CO@ * —\ 

\ 

/ 

1103s / 

SO3H 

wherein, R12 is selected from the group consisting of 
hydrogen, halogen, hydroxyl, carboxyl, sulfo, amino, nitro, 
cyano, acetylamino, ureido, C1_4 alkyl and C1_4 alkoxy. 

In the reactive dyestuff of the formula (1) according to the 
present invention, El and E2 can each independently be a 
monoaZo component. Preferably, El and E2 each indepen 
dently are represented by the folloWing formulas (* repre 
sents a position for coupling), 

(1-5) 

1103s 

m 

20 

25 

35 

40 

55 

60 

-continued 
(1-9) 

N112 011 

* XI~ 

\ N=N / I " “is /(R7)03 

/ ' _ ‘ad \ 

1103s ’\SO3H \ w" 

(1-10) 

011 N112 Rl2 

SO3H X 
SO3H 

(1-11) 

NH; OH R12 

1; i? | 
/ | \ _ 

% SO3H 
1103s 

Wherein, (R7)O_3 and R12 are de?ned as above; 

R8 is hydrogen, C l_4 alkyl, C2_4 alkylcarboxyl or C l_4 alkyl 
substituted by hydroxyl, cyano, carboxyl, sulfo, methoxycar 
bonyl, ethoxycarbonyl or acetoxy; and 

R11 is hydrogen, C1_4 alkyl, unsubstituted or substituted 
phenyl by halogen, hydroxyl, carboxyl, sulfo, nitro, C l_4 alkyl 
or CI_4 alkoxy, or CI_4 alkyl substituted by hydroxyl, car 
boxyl, cyano or sulfo. 

In the reactive dyestuff of the formula (1) according to the 
present invention, El and E2 can each independently be a 
disaZo component. 

Preferably, E I and E2 each independently are represented 
by the folloWing formulas (* represents a position for cou 
pling), 
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COOH 

* A (R9)0-3 

N=N l \ x’ ‘t: q. 
I . 

a 

11211 N112 / “5" 

TI A @1003 
N \ / w“. 

| /'\ .,= 

R12 011 

R13 1103s NHRU 

wherein, (R7)O_3, R11 and R12 are de?ned as above; 
(R9)O_3 is 0 to 3 identical or different groups, and each of R9 

independently is selected from the group consisting of halo 
gen, hydroxyl, carboxyl, sulfo, amino, nitro, cyano, Cl_4 
alkyl, Cl_4 alkoxy, C2_6 alkoxycarbonyl, carbamoyl, C2_5 
alkanoylamino and C2_5 alkylcarboxyl; 

(Rlo)o_3 is 0 to 3 identical or different groups, and each of 
R10 independently is selected from the group consisting of 
halogen, hydroxyl, carboxyl, sulfo, amino, nitro, cyano, C 1_ 4 
alkyl, Cl_4 alkoxy, C2_6 alkoxycarbonyl, carbamoyl, C2_5 
alkanoylamino and C2_5 alkylcarboxyl; and 

R13 is selected from the group consisting of hydrogen, 
halogen, hydroxyl, carboxyl, sulfo, amino, nitro, cyano, 
acetylamino, uredio, C 1_ 4 alkyl and C 1_ 4 alkoxy. 

In the reactive dyestuff of the formula (1) according to the 
present invention, El and E2 can each independently be a 
polyaZo component. Preferably, El and E2 each indepen 
dently are represented by the folloWing formula (* represents 
a position for coupling), 

40 

45 

(1-12) 

(1-13) 

(1-14) 
011 

NHRl 1 

“a 

Wherein, (R7)O_3 and R11 are de?ned as above; and p is 2 
or 3. 

In the reactive dyestuff of the formula (1) according to the 
present invention, El and E2 can each independently be a 
metal complex aZo component. Preferably, El and E2 each 
independently are represented by the folloWing formulas (* 
represents a position for coupling), 

\W 
/) 
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wherein, (R7)O_3, R11, R12 and R13 are de?ned as above; 
and 

(Rl4)o_3 is 0 to 3 identical or different groups, and each of 
R14 independently is selected from the group consisting of 
halogen, hydroxyl, carboxyl, sulfo, nitro, cyano, C1_4 alkyl, 
C1_4 alkoxy, C2_6 alkoxycarbonyl, carbamoyl, C2_5 alkanoy 
lamino and C2_5 alkylcarboxyl. 

In the reactive dyestuff of the formula (I) according to the 
present invention, El and E2 can each independently be a 
pyraZolone component. More preferably, El and E2 each 
independently are represented by the folloWing formula (* 
represents a position for coupling), 

(II-1) 

(C1)0-2 

(SO3H)0-2 

CH3,COOH 

In the reactive dyestuff of the formula (I) according to the 
present invention, E 1 and E2 can each independently be naph 
thalene component. More preferably, E 1 and E2 each indepen 
dently are represented by the folloWing formula (* represents 
a position for coupling), 

(11-2) 

y H038 

In the reactive dyestuff of the formula (I) according to the 
present invention, El and E2 can each independently be a 
monoaZo component. More preferably, E l and E2 each inde 
pendently are represented by the folloWing formulas (* rep 
resents a position for coupling), 

01 
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(11-3) 
NH; ($0M): (CH3)t 

* N=N | \ Ll 
X \l 

NHZ (OCHQV 

SO3H 

(11-4) 

NH; 

* \ N=N / Q/(SO?DM 

i I \ I / 
/\/ 

NH; 
SO3H 

(II-5) 
oH 

H038 NH; 

N=N | \ 

I/ 
(SO3H)0-2 

(II-6) 
(803m: 

<CH3>r I OH 
\H/\ N=N 

| \l/ 
(OCH3)V H038 NH; 

(11-7) 

OH NHZ (SO3H)X 

\ N=N / 

| 
/ 

SO3H y \I/ 
SO3H (OCH3)y 

(II-8) 

NHZ OH (SO3H)X 

mmf'l l 

H038 SO3H (OCH3)y 

(11-9) 

0H NH; 

* I? \/ 

\ SO3H y 
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-continued 

(II-10) 

NH2 OH 

ii \/ 
/| WQHH / ‘ 
\\ — 

SO3H 
H038 

wherein, s, t and V are integers independent of one another 
betWeen 0 to 2, and s+t+v is an integer betWeen 0 to 3; and 

x and y are integers independent of one another betWeen 0 
to 2, and 

x+y is an integer betWeen 0 to 3. 

In the reactive dyestuff of the formula (1) according to the 
present invention, E l and E2 can each independently be a 
disaZo component. More preferably, El and E2 each indepen 
dently are represented by the folloWing formulas (* repre 
sents a position for coupling), 

(11-11) 

5 

25 

35 

50 

55 

1 2 

-continued 
(11-14) 

OH NH2 
* 

/ 

H038 SO3H 
(11-15) 

OH 

0* N = N 4Q N = N 
H038 NH2 

Wherein, x and y are de?ned as above. 

In the reactive dyestuff of the formula (1) according to the 
present invention, El- and E2 can each independently be a 
metal complex aZo component. More preferably, El and E2 
each independently are represented by the folloWing formula 
(* represents a position for coupling), 

(11-1 6) 

0/ 0 M12 

/\/ 
H038 (SO3H)0-1 

For describing conveniently, the compound is expressed as 
free acid in the speci?cation. When produced or used, the 
dyestuffs of the present invention are often presented as 
Water-soluble salts. The salts suitable for the present inven 
tion may be the alkaline metal salts, alkaline earth metal salts, 
ammonium salts or organic amine salts; preferably, the salts 
are sodium salts, potassium salts, lithium salts, ammonium 
salts or triethanolamine salts. 
With regard to the synthesis of the dyestuffs according to 

the present invention, the ether bridge group can be ?rst 
synthesiZed or the conjunction betWeen tWo identical com 
pounds obtained from the ?rst coupling reaction can be per 
formed to further obtain the desired dyestuffs. 

Also, the dyestuffs according to the present invention can 
be prepared by a conventional method. The synthetic routine 
for preparing the dyestuffs is not strictly limited. For 
example, a chromophore may be ?rst prepared and then a 
desired dyestuff is synthesiZed, or a chromophore may be 
synthesiZed in the process for preparing a dyestuff. 
The dyestuffs of the present invention can be applied to dye 

and print on many kinds of ?ber materials, particularly cel 
lulose ?ber materials and cellulose-included ?ber materials. 
The examples of the ?ber materials are not limited. It can be 
natural or regenerated cellulose ?bers, such as cotton, hemp, 
linen, jute, ramie, mucilage rayon, as Well as cellulose-in 
cluded ?ber materials. The dyestuffs of the present invention 
can also be applied to dye and print ?ber blended fabrics 
containing hydroxyl groups. 
The dyestuffs of the present invention can be applied to the 

5 ?ber material and ?xed on the ?ber in various Ways, in par 
ticularly in the form of aqueous dyestuff solutions and print 
ing pastes. They can be applied to dye and print on cellulose 
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?bers by exhaustion dyeing, continuous dyeing, cold-pad 
batch dyeing, printing or digital printing. 

The dyeing or printing of the present invention can be 
proceeded by the conventional and usually knoWn method. 
For example, exhaustion dyeing is applied by using sepa 
rately or mixing the Well-knoWn inorganic salts (eg sodium 
sulfate and sodium chloride) and acid-binding agents (eg 
sodium carbonate, sodium hydroxide). The amount of inor 
ganic salts and alkali does not matter. The inorganic salts and 
alkali can be added either once or several times into the 
dyeing bath through traditional methods. In addition, dyeing 
assistant agents (such as leveling agent, suspending agent and 
so on) can be added according to conventional method. The 
range of dyeing temperature is from 40° C. to 90° C. Prefer 
ably, the temperature for dyeing is from 50° C. to 70° C. 

In the cold-pad-batch dyeing method, the material is pad 
ded by using the Well-knoWn inorganic salts (eg sodium 
sulfate and sodium chloride) and acid-binding agents (eg 
sodium carbonate, sodium hydroxide). The padded fabric is 
rolled and stored at room temperature to alloW dye ?xation to 
take place. 

In the continuous dyeing method, tWo different methods 
exist. In the one-bath pad dyeing method, the material is 
padded according to the conventional method in the mixture 
of the Well-knoWn acid-binding agents (eg sodium carbon 
ate or sodium bicarbonate) and the pad liquid. The resultant 
material is then dried and color ?xed by baking or steaming. 

In the tWo-bath pad dyeing method, the material is padded 
With a dye liquid and then dealt by a knoWn inorganic neutral 
salt (e.g., sodium sulfate or sodium silicate). The dealt mate 
rial is preferably dried and color ?xed by baking or steaming 
as usual. 

In the textile printing method, such as single printing 
method, the material is printed by printing paste containing 
the knoWn acid-binding agent (e.g., sodium bicarbonate) and 
is dried and color ?xed by baking or steaming. 

In the tWo-phase printing method, the material is dipped in 
a solution containing inorganic neutral salt (e.g., sodium 
chloride) and the knoWn acid-binding agent (e.g., sodium 
hydroxide or sodium carbonate) in a high temperature of 90° 
C. or above to ?x the color. 

The dyeing or printing methods employed in the process of 
the present invention are not limited to the above methods. 

Other objects, advantages, and novel features of the inven 
tion Will become more apparent from the folloWing detailed 
description When taken in conjunction With the accompany 
ing draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

none 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

For convenience in the statement, the folloWing examples 
are exempli?ed for a more concrete description. Many 
examples have been used to illustrate the present invention. 
The examples sited beloW should not be taken as a limit to the 
scope of the invention. The compounds are represented in the 
form of free acid. HoWever, in practice, they often exist as 
metallic salts, and most likely alkaline metallic salts, particu 
larly sodium salts. Unless otherWise stated, the parts and 
percentage used in the folloWing examples are based on 
Weight, and the temperature is in Celsius degree (° C.). 

Example 1 

28.1 parts of 4-([3-sulfatoethylsulfone) aniline and 25.6 
parts of 32% HCl (aq) are added into 300 parts of 0° C. Water 
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14 
With thorough stirring to form a dispersion solution, folloWed 
by the addition of 7.2 parts of sodium nitrite. The temperature 
of the solution is controlled in a range of 0° C. to 50 C. until 
the diaZotiZation is accomplished. Subsequently, 31.9 parts of 
4-amino-5-hydroxy-2,7-naphthalenedisulfonic acid poWder 
are added therein, and the pH value of the reaction solution is 
adjusted to 3 by the addition of 10 parts of NaHCO3. The 
reaction solution is stirred until the coupling reaction is 
accomplished. Next, the pH value of the reaction solution is 
adjusted to be larger than 12 by the addition of 45% NaOH 
(aq) and the temperature thereof is controlled in a range of 5° 
C. to 10° C. to perform reaction for 20 hours. A red aqueous 
solution (kmax:550 nm) is obtained, and the structure of the 
product is shoWn in the folloWing formula (1), 

Example 2 

28.1 parts of 4-([3-sulfatoethylsulfone) aniline and 25.6 
parts of 32% HCl (aq) are added into 300 parts of 0° C. Water 
With thorough stirring to form a dispersion solution, folloWed 
by the addition of 7.2 parts of sodium nitrite. The temperature 
of the solution is controlled in a range of 0° C. to 5° C. until 
the diaZotiZation is accomplished. Subsequently, 31.9 parts of 
4-amino-5-hydroxy-1,7-naphthalenedisulfonic acid poWder 
are added therein, and the pH value of the reaction solution is 
adjusted to 3 by the addition of 10 parts of NaHCO3. The 
reaction solution is stirred until the coupling reaction is 
accomplished. Next, the pH value of the reaction solution is 
adjusted to be larger than 12 by the addition of 45% NaOH 
(aq) and the temperature thereof is controlled in a range of 5° 
C. to 10° C. to perform reaction for 20 hours. The obtained 
product is shoWn in the folloWing formula (2). 

(Z) 

OH 

H038 

Example 3 

36.1 parts of 1-aminobenZene-4-(3-sulfatoethylsulfone) 
2-sulfonic acid and 30 parts of 32% HCl (aq) are added into 
150 parts of 0° C. Water With thorough stirring to form a 
dispersion solution, folloWed by the addition of 7.2 parts of 
sodium nitrite. The temperature of the solution is controlled 
in a range of 0° C. to 5° C. until the diaZotiZation is accom 
plished. Subsequently, 23.9 parts of 2-Amino-5-hydroxy 
naphthalene-7-sulfonic acid poWder are added therein, and 
the pH value of the reaction solution is adjusted to 5 by the 
addition of 12 parts of NaHCO3. The reaction solution is 
stirred until the coupling reaction is accomplished. Next, the 
pH value of the reaction solution is adjusted to be larger than 
12 by the addition of 45% NaOH (aq) and the temperature 
thereof is controlled in a range of 5° C. to 10° C. to perform 
reaction for 20 hours. The obtained product is shoWn in the 
folloWing formula (3). 
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(3) 

OH 5 

HO3S NH2 
10 

l 
N sozczn4 o 

15 
SO3H 

2 

Examples 4 to 9 20 

According to the synthetic methods of Examples 1-3, the 
compounds (4)-(9) can be obtained, as shoWn in Table 1. 

TABLE 1 

Stnlcture 

(Example/Formula) 

SO3H 

on NH2 

N=N sozczn4 0 

(4) 

H038 

(5) 
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Example 10 

28.1 parts of 4-(3-sulfatoethylsulfone) aniline and 25.6 
parts of 32% HCl (aq) are added into 300 parts of 0° C. Water 
With thorough stirring to form a dispersion solution, followed 5 
by the addition of 7.2 parts of sodium nitrite. The temperature 
of the solution is controlled in a range of 0° C. to 5° C. until 
the diaZotiZation is accomplished. Subsequently, an aqueous 
solution containing 52.2 parts of the compound (1) is added 
therein, and the pH Value of the reaction solution is adjusted 10 
to 5.5 by the addition of NaHCO3. The reaction solution is 
stirred until the coupling reaction is accomplished. The navy 
product is obtained, as shoWn in the folloWing formula (10). 

25 

(10) 

Example 11 

28.1 parts of 4-([3-sulfatoethylsulfone) aniline and 25.6 
parts of 32% HCl (aq) are added into 300 parts of 0° C. Water 
With thorough stirring to form a dispersion solution, folloWed 30 
by the addition of 7.2 parts of sodium nitrite. The temperature 
of the solution is controlled in a range of 0° C. to 50 C. until 
the diaZotiZation is accomplished. Subsequently, an aqueous 
solution containing 52.2 parts of the compound (2) is added 
therein, and the pH Value of the reaction solution is adjusted 35 
to 5.5 by the addition of NaHCO3. The reaction solution is 
stirred until the coupling reaction is accomplished. The navy 
product is obtained, as shoWn in the folloWing formula (11). 

H038 

(11) 

Example 12 

32.5 parts of 2-methoxy-4-([3-sulfatoethylsulfone)-5-me- 55 
thyl aniline and 25 .6 parts of 32% HCl (aq) are added into 300 
parts of 0° C. Water With thorough stirring to form a disper 
sion solution, folloWed by the addition of 7.2 parts of sodium 
nitrite. The temperature of the solution is controlled in a range 
of 0° C. to 5° C. until the diaZotiZation is accomplished. 
Subsequently, an aqueous solution containing 52.2 parts of 
the compound (3) is added therein, and the pH Value of the 
reaction solution is adjusted to 5.5 by the addition of 
NaHCO3. The reaction solution is stirred until the coupling 65 
reaction is accomplished. The red product is obtained, as 
shoWn in the folloWing formula (12), 

60 
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(12) 
ocH3 

OH 

HO3SOH4C202S N=N 

H3C H038 NH2 

l 
N sozczn4 0 

H038 
2 

Example 13 

36.1 parts of l-aminobenZene-4-([3-sulfatoethylsulfone)- 25 
2-sulfonic acid and 30 parts of 32% HCl (aq) are added into 
150 parts of 0° C. Water With thorough stirring to form a 
dispersion solution, followed by the addition of 7.2 parts of 
sodium nitrite. The temperature of the solution is controlled 
in a range of 0° C. to 5° C. until the diaZotiZation is accom- 30 
plished. Subsequently, an aqueous solution containing 52.2 
parts of the compound (3) is added therein, and the pH Value 
of the reaction solution is adjusted to 5.5 by the addition of 
NaHCO3. The reaction solution is stirred until the coupling 
reaction is accomplished. The red product is obtained, as 35 
shoWn in the folloWing formula (13). 

(13) 

H038 NH2 

sozczn4 0 

H038 

Examples 14 to 36 

According to the synthetic methods of Examples 10 to 13, 65 
the compounds (l4)-(36) can be obtained, as shoWn in Table 
2. 
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Examples 37 to 59 

According to the synthetic methods of Examples 10 to 13, 
the compounds (37)-(59) can be obtained, as shoWn in Table 
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TABLE 3-continued 

30 

Examples 60 to 81 

According to the synthetic methods of Examples 10 to 13, 
the compounds (60)-(81) can be obtained, as shoWn in Table 
4. 

TABLE 4 

OH 

A" — N = N 

HO3S NH2 

11 
N— B" O 

2 

Exalnple/ (—N=N)_BH_(O_) 
Formula A" 
















































